The present investigation was conducted for two successive seasons (2009)(2010) on two olive cultivars (Manzanillo and Eggizi Shami) at a private orchard in the Alex desert road. The aim of study is to investigate the effect of some chemical thinning agents GA3 at concentrations (100,150 and 200 p.p.m), NAA at (100,150 and 200 p.p.m) and Urea at (4, 6, 8 and 10%) on fruit characteristics (fruit length, diameter and weight) and oil content. Chemicals were sprayed at full bloom, five days after full bloom, ten days after full bloom and fifteen days after full bloom. The obtained results showed that chemical thinning agents GA3, NAA and Urea are effective in improving fruit quality and oil content in both studied cultivars. It is applicable to spray Urea as a chemical thinning agent at 4% at ten days after full bloom because it is cheap, effective and as a source of nitrogen supply.
INTRODUCTION
In Egypt, olive cultivation increased considerably and olive production reached about 600,000 tons produced from acreage 240,000 Feddan and most of which are processed mainly as table olive and the rest is extracted as olive oil, (Statistics of Ministry of Agriculture and Land Reclamation, 2015) .
Thinning of olive fruits in intensively irrigated orchards is a necessary to obtain high fruit quality especially in on years (heavy cropping years). Olive growers are advised to do fruit thinning during "on" year crop to reduce the occurrence of alternate bearing (Abu-Zahra and Al-Dmoor, 2013) .
Alternate bearing is found in some olive cultivars. The condition of heavy crop load results in limb breakage, and produces fruits of low quality. The year following excessive production might be so depressed that harvest wouldn't be economical, (Martin et al., 1980) , on cv. Manzanillo olives. Hartmann, (1952) stated that naphthalene acetic acid (NAA)was effective in thinning olive fruits.Different cultural methods are commonly applied in order to decrease alternate bearing and improve fruit quality in olive as well as in some fruit cultivars. These methods summarized as breeding, fertilization, pruning, girdling, thinning, applying of some plant growth regulators and using suitable harvest (Hartmann et al., 1980 , Monselise and Goldschmodt 1982 , Poli 1987 .
Elizabeth, (2013) found that NAA is an effective thinning agent of olive fruits resulting in a reduction in final fruit set, increase in size and quality of the remaining fruit and improvement in return bloom.
Using various concentrations (2, 4 and 6%) of Urea as a chemical thinner reduced by about 50% as compared to the control plants (Barattà et al. 1990 ).
The present investigation aimed to study, the effect of some chemical thinning agents (GA3, NAA and Urea)used at full bloom, five days, ten days and fifteen days after full bloom on fruit characteristics and oil content. Also, to determine the suitable time and concentration of spraying these chemical compounds.
MATERIALS AND METHODS
This work was carried out through the period(2009 -2010) on 13 years old of two olive cultivars (Eggizi Shami and Manzanillo cvs.) in sandy soil of a private orchard 50 kilometer at the Alex desert road. The trees were planted at 4x5 meters and subjected to the normal agricultural practices such as fertilization, irrigation, pruning and pest control.
Three trees had been selected for every treatment; on every tree 10 branches were labeled. The flowers had been counted on the branches which had been selected, before spraying the experiment materials; the leaves had been counted on the branches before spraying to make sure no burning leaves after spraying.All trees that has been selected in (on -year) bearing. Vernier scale. 2-Fruit diameter (cm): Fruit diameter was measured using Vernier scale. 3-Fruit weight (g): Fruit weight was measured using the digital balance. 4-Fruit oil content was determined by means of the Soxhelett fat extraction apparatus using hexane of 60-80 0 C boiling point as described by (A.O.A.C,1975) . Oil was extracted from samples using mixture of Chlorophorme: Methyl alcohol (2:1, V/V) according to the method of Kates, (1972) .
Experimental design:-
The experiment was laid out as a randomize complete design with three factors (cultivars * dates * treatments) used for analysis, all data with three replications. The treatment means were compared by least significant difference (L.S.D.) test as significance level of 0.05 as given by Snedecor and Cochran (1980) by using Mstat-C program (1989) .
RESULTS AND DISCUSSION
Effect of thinning agents on fruit length of Manzanillo and Eggizi Shami olive cvs.:-Data obtained in the first season (2009), showed that fruit length was significantly higher (2.91 cm) in fruits treated with Urea 6%, while it was the lowest (2.83 cm) in fruits treated with NAA 100 p.p.m (Table 2) . It was also observed that the fruit length was significantly higher (3.11 cm) in Eggizi Shami cv. compared with Manzanillo cv. which recorded (2.62 cm).Fruit length was significantly higher (2.92 cm) with treatments sprayed at (FB +10 day). While, it was the lowest (2.82 cm) with treatments sprayed at (FB+15 days).
Fruit length was the highest (3.53 cm) in control treatment of Eggizi Shami cv. at (FB+10 days), while it was the lowest (2.44 cm) with treatment NAA 150 p.p.m with Manzanillo cv. at (FB+5 days).
In the second season (2010), fruit length was significantly higher (2.94 cm) in treatment with GA3 150 p.p.m. while, it was the lowest (2.78 cm) in control treatment (Table 3) .Fruit length was significantly higher (3.06 cm) in Eggizi Shami cv. compared with Manzanillo cv. which recorded (2.65 cm).
Fruit length was significantly higher (2.89 cm) with treatment sprayed at (FB +10 days) while, it was the lowest (2.83 cm) in treatment sprayed at (FB).
Fruit length was the highest (3.18 and 3.19 cm) with treatment Urea 6% with Eggizi Shami cv. at (FB and FB+10 days) It was also observed that the fruit diameter was significantly higher (2.48 cm) in Eggizi Shami cv. compared with Manzanillo cv. which recorded (2.20 cm).Fruit diameter was significantly higher (2.37 cm) in treatment sprayed at (FB +5 days) while, it was the lowest (2.33 cm) with treatments sprayed at (FB and FB+10 days).
It was illustrated that the fruit diameter was the highest (2.65 cm) in treatment with NAA 150 p.p.m in Eggizi Shami cv. sprayed at (FB+5 days), while it was the lowest (1.55 cm) in treatment with GA3 100 p.p.m in Manzanillo cv. at (FB).
In the second season (2010), fruit diameter was significantly higher (3.03 cm) in treatment with GA3 200 p.p.m while, it was the lowest (2.26 cm) in control treatment (Table 5) .
Fruit diameter was significantly higher (2.55 cm) in Eggizi Shami cv. compared with Manzanillo cv. which recorded (2.26 cm).It was also observed that the fruit diameter was significantly higher (2.60 cm) in treatment sprayed at (FB +10 days) while, it was the lowest (2.32 and 2.33 cm) in treatments sprayed at (FB and FB+15 days) .
Fruit diameter was the highest (2.61 cm) in treatment of Urea 6% in Eggizi Shami cv. at (FB), while it was the lowest (2.13 and 2.14 cm) in Urea treatment 8% and NAA 200 p.p.m on Manzanillo cv. at (FB+15 and FB +5 days).
Effect of thinning agents on fruit weight (g) of Manzanillo and Eggizi Shami olive cvs.:-
The results obtained in the first season (2009), showed that fruit weight was significantly higher (9.21g) after Urea treatment at 6%. While, it was the lowest (7.82 g) in NAA treatment 100 p.p.m (Table 6 ). It was also observed that fruit weight was significantly higher (8.78 g) in fruits sprayed at (FB +10 days) while, it was the lowest (8.32 g) with fruits sprayed at (FB+15 days).
It was also noticed that fruit weight was significantly higher (10.02 g) in Eggizi Shami cv. compared with Manzanillo cv. which recorded (7.76 g).
In the second season (2010), fruit weight was significantly higher (8.81 and 8.94 g) in fruits treated with GA3 150 p.p.m and Urea 6%, respectively. While, it was the lowest (8.08 g) in treatment of NAA 200 p.p.m (Table 7) . Fruit weight was significantly higher (9.38 g) in Eggizi Shami cv. compared with Manzanillo cv. which recorded (7.47 g).
Fruit weight was generally higher (8.66 g) in fruits sprayed at (FB +10 days) while, it was the lowest (8.23 g) in fruits sprayed at (FB).Fruit weight was the highest(11.18 and 11.49 g) in treatments GA3 150 p.p.m and Urea 6 % in Eggizi Shami cv. at (FB+10 days), while it was the lowest (6.38 and 6.40 g) with treatment Urea 8% with Manzanillo cv. sprayed at (FB+15 and FB+5 days),respectively.
These results are in line with Crous and Steyn (2015) who found that the use of Naphthalene acetic acid (NAA) on 'Barouni' and 'Manzanilla', cvs. NAA decreased the fruit number per tree, thereby improving fruit size in both cultivars. Thinning did not affect return bloom in 'Barouni', possibly due to the low level of thinning achieved, whereas adverse climatic conditions during flower development may be to blame for the lack of return bloom in 'Manzanilla'.
Also Nafea and Abdulfatah (2014) found that GA3 (100, 125) mg.l -1 in combination with NAA (50,100) mg.l -1 gave maximum value of most physical characteristics , fruit set , yield and oil of olive trees cv. Barone et al. (2013) found that spraying NAA at 200 p.p.m treatment on 'Nocellara del Belice' olive cv. applied on the earliest of the dates selected (8 and 12) days after full bloom increased fruit weight by reducing crop density and enhancing the leaf to fruit ratio, without reducing yield. Taghipour et al. (2011) found that NAA at 20 and 40 mg L -1 increased fruit weight, while Urea was effective at all concentrations in both years.
El Sherkawy et al. (2010) found that spraying NAA at100 p.p.m, 150 p.p.m and Urea at 2%, 3% at 15 days after full bloom in on-years of biennial bearing cycle of Picual olive cv. reduce alternate bearing severity as compared with untreated trees during the four seasons of study. Taghipour et al. (2011) using three levels of boric acid (0, 50, and 100 mg/l) and Urea (0, 500, and 1000 mg/l). The results showed that application of Urea mixed with boric acid significantly increased fruit weight. Barattà et al. (1990) found that the crop load and fruit characteristics were affected by treatments when using Urea 6% as chemical thinner.
Various concentrations (2, 4, and 6%) of Urea as chemical thinner were applied to 'Nocellara del Belice' olive cv. at full bloom (FB), FB+10, FB+20. Crop load and fruit characteristics were affected by treatments (Barattà et al. 1990) . When Urea was applied 20 days after full bloom, crop load and the number of small drupes decreased and fruit weight increased with increasing concentrations of Urea.
El Kassas, (1982) on study at the effect of different spray solutions of GA3 at 100,150, and 200 p.p.m., on shoots of Chemlali olive cv., 15 days after full bloom, stated that fruit set was not affected significantly in comparison between, GA3, and untreated control treatments. However, the GA3 treatments proved to increase, the average fruit weight, percentage of pulp, dry weight and crude oil content compared to the untreated control.
Effect of thinning agents on oil content of Manzanillo and Eggizi Shami olive cvs.:-
The obtained results in the first season (2009), showed that oil content recorded higher percentage with thinning treatments compared with control such as (20.99 %) with Urea 4% at FB+10 on Manzanillo olive cv. but recorded (15.35 %) at same time and cultivar (Table 8) .Similar results were noticed on Eggizi Shami olive cv. with thinning treatments which was higher compared with control.
In the second season,similar trend was observed for oil % on Manzanillo and Eggizi Shami cvs. (Table 9) .
These results are in line with findings of Nafea and Abdulfatah (2014) who found that foliar application on the trees with (GA3) (75, 100 and 125) mg.l -1 , (NAA) (50, 100) mg.l-1 in addition of control was done after 15 days after fruit set for two season [2009] [2010] [2010] [2011] , fruit harvested at mid-October. The effect of growth regulators (GA3 and NAA) was not uniform in different treatments. However, GA3 (100, 125)mg.l -1 in combination with NAA (50,100) mg.l -1 gave maximum value of oil of olive trees cv. The obtained results are in parallel with Taghipour et al. (2011) who found that the treatment (acid boric at 100 mg/l and Urea at 500 mg/l) resulted in the highest oil content of olive.
El Sherkawy et al. (2010) studied different chemical compounds (NAA, ethrel and Urea)with different concentrations and found that spraying NAA at100 p.p.m, 150 p.p.m and Urea at 2%, 3% at 15 days after full bloom in on-years of biennial bearing cycle of Picual olive cv. reduce alternate bearing severity as compared with the control during the four seasons of study through thinning fruits of on-years (2006&2008) and increasing flowering and fruiting in off-years (2007&2009) and improved fruit quality. In addition, the treatment produced fruits with good quality sincerity increased fruit weight, flesh/stone ratio, fruit dimensions and oil content, The most effective treatments were, ethrel at 300 p.p.m and NAA at 150 p.p.m.
El Kassas (1982) found that spraying GA3 at 100,150, and 200 p.p.m., sprayed on Chemlali olive cv., 15 days after full bloom increase oil content compared to the untreated control. From this investigation it could be concluded that: 1-Using chemical thinning agents GA3, NAA and Urea are effective in improving fruit quality and oil content in both studied olive cultivars (Manzanillo and Eggizi Shami). 2-The highest conc. of each chemical thinning agent was more effective compared to lower conc. 3-It is applicable to spray Urea as chemical thinning agent at 4% at ten days after full bloom asa cheap and an effective thinning agent and as a source of nitrogen. 
